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Figure 3. Particle size distribution measured by Cilas 1180.
a — market sample (gibbsite),
b — RUSAL sample (bayerite)

a— RUSAL sample (bayerite)

b - market sample (gibbsite)
Figure 4. SEM Micropgraphs of ATH powders.
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3. Thermogravimetry

The temperature where bayerite begins to dehydrate is higher than gibbsite. This is a very important factor for the stirring and extrusion of resilient
melted plastic compounds (Figure 5).
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Figure 5. Results of thermogravimetric analysis.
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Table 1. Main properties important for fillers and flame retardants.

Property Market RUSAL
product product

Al(OH); content, % 99.6 99.6
Moisture (105 °C), % 0.2 0.2
Loss on ignition (1200 °C), % 345 345
Na,O (soluble) content, % 0.08 0.08
Solubility in water (20 °C, pH 7), g/l 0.0015 0.0015
Refractive index 1.58 1.58
Electrical conductivity (10 % in H,0), uS/cm 70 60
Whiteness, % 95 98
Specific Surface Area (BET), m°/g 3.8 3.6
Density, g/cm’ 2.42 2.53
Particle size contribution (CILAS), um
dio 0.74 0.67
dso 1.50 1.37
dgo 2.78 2.58
Viscosity (30 % suspension in water, 20°C), cp 18500 19000

Small differences between the properties of both samples except density and specific surface
area can be explained by the higher d50 of the market product.

Density as a basic physical property measured by the crystal optic method is an effect of crystal
lattice parameters. But the specific surface area as well as viscosity probably depends on the
differing form of gibbsite and bayerite particles.

Table 2. Test results for PVC plastic compound filled with uncoated superfine gibbsite and

bayerite*.
Property Market RUSAL
product product
Density, g/cm’ 1.516 1.525
Hardness, Shor D 53 51
Rupture strength, MPa 15.6 14.3
Specific elongation at rupture, % 170 170
Melt flow index, g/10 min (150 °C, 21.6 kg) 4.6 4.07
Oxygen index, % 39.0 37.5

* RUSAL sample
4, Conclusions

Superfine precipitated bayerite is a very competitive filler and flame retardant and opens
potential new products and markets for alumina refineries using the Sinter process.





